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Fig.1-1 DEAE-Sepharose CL-6B chromatography of CMP-NeuAc
hydroxylase from mouse liver cytosol. The CMP-NeuAc
hydroxylase fraction obtained on ammonium sulfate preparation
was chromatographed as described under "EXPERIMENTAL
PRocEDURES." filled circle, absorbance at 280nm; open circle,
CMP-NeuAc hyroxylase activity in the presence of 20pl of the
fraction containing the highest DE-2 activity; open box, CMP-
NeuAc hydroxylase activity in the presence of 20pl of the fraction
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Fig.1-2. Cellulose phosphate Pll column chromatography of the
cytosolic proteins of mouse livert open box, protein (absorbance
at 280nm ); Mled circle, activity of the terminal enzyme, as assayed
with abundant of cytochrome bs and its reducing factor. 1 he arrow
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Fig. 1-3. Effect of the Pll bound fraction on the CMP-NeuAc
hydroxylation. With the indicated amounts of the Pll bound
fraction, the hydroxylation reaction was performed in the presence
of 4.8 pg of Pll unbound fraction as an enzyme source, in a total
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Fig. 1-4. Gel permeation chromatography of the cytosolic proteins
of mouse liver on Superdex 75 column: filled circle, protein
concentration determined by the BCA method; open box, activity
of the terminal enzyme detemrined with factors needed; open drcle,
activity of cytochrome bs reducing factor determined as the
reduction of potassium ferricyanide. Arrows indicate the elution
position of molecular mass markers: bovine serum albumin ( 68kDa
), obaibumin ( 44kDa ) , alpha-chymotrypsinogen ( 24.5kDa ) and
myoblobin (17kDa ).
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 P M E P tCCTzaTX]GAACCTTAAaggctgtgtttcaaggaaactcttatcaccaccgtcgattccaat
CC[EA[[uaAA-- ------------･-----------ACTCT[Z]ATCACCACCGww
































Fig. 2-3. Nucleotide sequence of one of the rabbit soluble
cytochrome b, cDNAs (sb, cDNA) and the deduced amino acid
sequence. [lte sequences are shown together with the nucleotide
sequence of rabbit liver microsomal cytochrome h, cDNA (') (mb5
                            'cDNA). ln the other polymorphism-derived sb, cDNA not shown
here, C is at base positions 303 and 425, respectively. The sequence
of the open reading frame is shown by uppercase letters and that of
                          'the noncoding region by lowercase letters. The primers used for




























































































































































































































































































































































































































































































































































































































1, Schauer R. (1982) Sialic Acids: Chemistry, Metabolism and Function
   New York: Springer-Verlag.
2. Ashwell G. and Harford J. (1982) Ann. Rev. Biochem. 51, 531-554
3. Landmesser L., Dahm L., Tang J.C. and Rutishauser U. (1990) Neuron
   4r 655-667
4. Larsenn G.R, Sako D., Ahern T. J., Shaffer M., Erban J., Sajer S. A.,
   Gibson R. M., Wanger D. D, Furie B.C. and Furie B. (1992) J. Biol.
   Chem.267, 111()4-11110
5. Kawano T., Takasaki S., Tao T.W. and Kobata A. (1991) Glycobiolagy
   1, 375-385
6. Suzuki Y., Nagao Y., Kato H., Suzuki T., Matsumoto M and
   Murayama J. (1987) Biochim. Biophys. Acta 903, 417-424
7. Varki A. (1992) Glycobiotctgy 2,2540
8. Muchmore E.A., Milewski M., Varki A. and Diaz S. (1989) J. BioL
   Chem. 264, 20216-20223
9. Shaw L. and Schauer R. (1988) Biol. Chem. Hoppe-Seyler 369, 477-486
10. Shaw L. and Schauer R. (1989) Biochem. J. 263, 355-363
1 1. Hir ab ayashi Y., Kasakura H., Matsumoto M., Higashi H., Kato S.,
   Kasai, N. and Naiki M. (1987) JPn. J. Cancer Res. 78, 251-260
12. DevineP.L.,ClarkB.A.,BirrellG.W.,LaytonG.T.,Ward B.G.,
   Alewood, P.F., and McKenzie F.C. (1991) Cancer Res. 51, 5826-5836
13. Bouhours D. and Bonhours J-F. (1983)J. Biol. Chem. 258, 299-304
14. Bouhours D. and Bouhours J-F. (1988)J. Biol. Chem. 263, 15540-15545
15. Kelm S., Pelz A., Schauer R, Filbin M. T., Tang S., de-Bellard M. E.,
   Schnarr R L., Mohoney J. A., Hartnell A. and Bradfield P. (1994)
   Curr. Biol. 4, 965-972
16. Kozutsumi Y., Kawano T., Yamakawa T., and Suzuki A. (1990) J.
   Biochem. 108, 704-706
17. Kozutsumi Y., Kawano T., Kawasaki H., Suzuki K, Yamakawa T.,
   and Suzuki A. (1991) J. Biochem. 110, 429-435
18. Kawano T., Kozutsumi Y., Takematsu H., Kawasaki T. and Suzuki A.
   (1993)GlycoconjugateJ. 10, 109-115
19. Takematsu H., Kawano T., Koyama S., Kozutsumi Y., Suzuld A. and
38
   Kawasaki T. (1994) J. Biochem. 115, 381-386
20. Takematsu H., Kawano T., Kozutsumi Y., Suzuki A. and KawasakiT.
   (1992) Biochem. Biophys. Res. Commun. 185, 845-851
21. Takematsu H., Kozutsumi Y., Suzuki A. and Kawasaki T. (1995)
   DIVASeguence-ThejournalofSequencingandMapping 5, inpress
22. Smith P. K., Krohn R. I., Hermanson G. T., Mallia A. K,Gartner F. H.,
   Provenzano M. D., Fujtmoto E. K., Goeke N. M., Olson B. J. and
   Klenk D. C. (1985) Anal. Biochem. 150, 76-85
23. Passon P. G. and Hultquist D. E. (1972) Biochim. Biophys. Acta 275,
   62-73
24. Tamura M., Yubisui T. and Takeshita M. (1983) J. Biochem. 94, 1547-
   1555
25. Hultquist D. E. and PassonP. G. (1972) Nature (New Biol.) 229, 252-
   254
26. 0shino, N., Imai, Y., and Sato, R (1971) J. Biochem. 69, 155-167
27. Paltauf, F., and Holasek, A. (1973) J. Biol. Chem. 248, 1609-1615
28. White, R E., and Coon, M. J. (1980) Annu. Rev. Biochem. 49, 315-356
29. Abe K., Kimura S., Kizawa R., Anan F. K., and Sugita Y. (1985) J.
   Biochem. 97, 1569-1668
30. 0zolsJ. (1989)Biochim.Biophys.Acta 997,121--130
31. Dariush N., Fisher C.. W. and Steggles A.W. (1988) Protein Seg. Data
   Anal. 1, 351-353
32. Yoo M. and Steggles A. W. (1988) Biochem. Biophys. Res. Commun. 156,
   576-580
33. Yoo M. and Steggles A. W. (1989) Biochem. Biophys. Res. Commun. 163,
   18-24
34. 1kich A. (1967) in Methods Enzymol. (Grossman, L., and Moldave, K.,
   eds), 12A, pp. 481-491, Academic Press, New York.
35. MacDonald I. J., Swift G. H., PrtYbyla A. E. and Chirgwin J. M. (1987)
   Methods EnaymeoL 152, 219-227
36. Frohman M. A. (1990) PCR protocols, pp. 28-38 Academic Press, New
   York.
37, Ausubel,F.M.,Brent,R.,Kingston,R.E.,Mcore,D.D.,Sei(iman,J.G.,
   Smith, J.A., and Stmhl, K. (1987) Current Protocols in Molecuinr
   Biolqgy, pp. 2.2.1-2.2.3, John Wiley & Sons, New York.
38. Sambrook J., Fritsch E. F. and Maniatis T. (1989) Molecular Cloning,
39
   2nd Ed., pp. 2.108-2.122
39. Giordano S.J. and Steggles A.W. (1991) Biochem. Biophys. Res.
   Commun. 178, 38-44
40. Cristiano R.J., Giordano S.J. and Steggles A.W. (1993) Genomics 17,
   348-354
41. Giordano S.J. and StegglesA.W.(1993)Biochim. Biophys.Acta 1172,
   95-100
42. Kawano T., Kozutsumi Y., Kawasaki T. and Suzuki A. (1994)J. Biol.
   Chem. 269, 9024-9029
43. KawanoT., KoyamaS., TakematsuH.,KozutsumiY.,KawasakiH.,
   Kawashima S., Kawasaki T. and A, Suzuki (1995)J. BioL Chem. 270,
   16458-16463
44. Schlenzka W., Kelm S., Shaw L., Lottspich F. and Schauer R. (1995)
   Glycoconjugate J. 12, 507
45. Koyama S., Yamaji T., Takematsu H., Kozutsumi Y., Suzuki A. and
   Kawasaki T. (1995) Glycocoujugate J. in press
46. StanleyP. (1983) Methods EnzymeoL 96, 157-184
47. MuchrnoreE.A.(1992)GIYcobiolagy 2,337-343
48. Hubbard S. C., Walls L., Ruley H. R. and Muchmore E. A. (1994) J.
   Biol. Chem. 269, 3717-3724
49. Walls L., Demis J. and Muchmore E. A.(1995) Glycoconjugate J. 12,
   565
50. Hegesh E., HegeshJ. and Kaftory A. (1986) N. Eng. J. Med. 314, 757-.
   761
51. Giordano S. J., Kaftory A. and Steggles A. W. (1994) Hum. Genet. 93,
   568-570
52. INditoma J. and Ito A. (1992) EMBO J. 11, 4197-4203
53. Hokke C. H., Bergwerff A. A., van Dedem G. W. K, van Oostrum D.,
   Kamerling J. P. and Vliegenthart F. G. (1990) FEBS Lett. 275, 9-14
54. Mihara K. and Sato R. (1975)J. Biochem. 78, 1057-1073
55. Mukuria C. J., Mwangi W. D., Noguchi A., Waiyaki G P., Asano T.
   and Naiki M (1995) Biochem. J. 305, 456-464
40
